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Objectives '

After completing this chapter, you should be able to:

e analyze given ER-diagrams for errors.
e check given ER-diagrams for equivalence.

e compare given ER-diagrams, describe advantages
and disadvantages, develop questions about the do-
main of discourse that help to decide between them.
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Keys (1)'

e [ hree designers get into a discussion about the

right key(s) for instructors.

e Designer A proposes to use an artificial number to
identify instructor (attribute ID, “surrogate key"):

e I - I
INSTRUCTOR
COURSE
# 1D _teacher of
* FIRST_NAME taught by # CRN
* LAST NAME * TITLE
o PHONE
N J \ J
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Keys (2) '

e Designer B agrees in principle, but proposes to de-
clare in addition “FIRST_NAME" and “LAST_NAME" as

alternate key.

e Designer C wants to go even further and remove
the artificial ID, and use FIRST_NAME and LAST_NAME
together as primary key.

e How would your evaluation of the solutions change
If we have to find keys for students, not instructors
(e.g. “student is enrolled in program of study”)?
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Keys (3) l

e DO you see any problem with this model for the
cinema program in a city? The same cinema can

show the same film several times.

a I
CINEMA place of 4 O
# NAME |
* ADDRESS N SHOW
* DATE
" FILM A | « TIME
shown in
# TITLE |
o DESC of L J
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Explicit Foreign Keys '

e Coming back to the ‘“instructor teaches course”

example, designer D says that it is necessary to
put the instructor ID into the course entity type:

- A : h
INST T
STRUCTOR COURSE
# 1D teacher of # CRN
* FIRST_NAME taught by * TITLE
* LAST_NAME
x ID
o PHONE
N J - -
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Attribute vs. Entity (1)'

following schema:

e In order to store information about music pieces
and their composers, designer A comes up with the

- \
MUSIC PIECE - ~
# ID composed by COMPOSER
* TITLE author of # NAME
o KIND \_ )
- J
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Attribute vs. Entity (2)'

e Designer B says that it would be easier to put the

composer name as an attribute into the music piece
entity type:

4 ™
MUSIC PIECE
# ID
* TITLE
* COMPOSER
o KIND
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Cyclic Relationships'

-

e [ his schema contains also information about CDs:

I I
MUSIC PIECE COMPOSER
# ID composed by # NAME
* TITLE author of o BORN
o KIND o DIED
// \ J
Von (D h Yon
! # ID !
contains * TITLE cqntains
o RUNTIME piece of
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A Small Data Dictionary (1)'

e A simple data dictionary of an RDBMS has to be
modelled. It must be able to answer at least the
following questions:

¢ Which tables exist?

¢ What are the columns of a given table?

¢ What is the data type of a column in a table?
¢ Is a column in a table optional?

I.e. does it accept null values?

e Different tables can have columns with the same
name (with possibly different types/optionality).
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A Small Data Dictionary (2)'

e Designer A proposes to use an entity type for tables

and a weak entity type for columns:

~ ™
4 A COLUMN
TABLE composed of | £ COL NAME
#+ TAB NAME contained 'm + TYPE
. p o OPTIONAL

\_ /

e [ he attribute "OPTIONAL" is constrained to per-
mit only values “Y" and “N".
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A Small Data Dictionary (3)'

e Designer B uses an association entity (he wanted
a many-to-many relationship with attributes):

N

/

4 I
TABLE subject of | 4 A
4+ TAB_NAME |
S D, N ' COL_OCCUR
+ TYPE
4 ) +OPTIONAL
COLUMN subject of |
|
# COL_NAME of L )
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A Small Data Dictionary (4)'

e Designer C uses a many-to-many relationship and
no weak entity:

4 I
4 ) COLUMN
TABLE composed of #+ COL NAME
# TAB_NAME tained in | TYPE
- ) SomEmEE L oPTIONAL
o /
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A Small Data Dictionary (5)'

e [ he solution of Designer D is similar to the first

one, but he stores the number of columns of a table
and also uses a subtype for the optional columns:

4 )
- ~ COLUMN
TABLE composed of # COL_NAME
# TAB _NAME < * TYPE
* NUM_COLS contained in
- / [OPTIONAL]
NG /
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A Small Data Dictionary (6)'

e Designer E models the type as an entity:

4 N - ™
TABLE composed ofI COLUMN
# TAB_NAME in |# COL NAME
\_ J
NOTNULL}
~ A C
DATA TYPE used for
£ TYPE COPTIONAI_)
of \_ /
\_ J
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-

TABLE
# TAB_NAME

\

-

.

\

COLUMN

7# COL NAME
x* TYPE
* OPTIONAL

~

/

A Small Data Dictionary (7)'

e Designher F models columns as a subtype of tables:
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Vitamin Contents (1)

e | he task is to store the calories and vitamin con-
tents (per 100g) for various foods.

e Designer A chooses a single entity type:

-

FOOD )

71D

* Name
o Calories
o VIitA

o VitB1
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Vitamin Contents (2)
e Designer B uses an entry for each vitamin:

4 I 4 I
FOOD . VITAMIN
#1D contains

#VIT NAME

+* NAME . .
o CALORIES contained in | * AMOUNT

N / \ /
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Vitamin Contents (3)

e Designer C uses a very similar solution, however,
he declares “VITAMIN"” as a weak entity:

a N 4 I
FOOD VITAMIN
#1D contains |
. NAME | #VIT NAME
o CALORIES contained in | * AMOUNT

N J \ /
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Vitamin Contents (4)

e Designer D uses again a similar solution, but he
puts the “"Amount” on the "Food"' side:

s OOD A
F . N
#}\IDAI\/IE contains VITAMIN
%k
o CALORIES contained in # VIT-NAME
o AMOUNT - J
- Y
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Vitamin Contents (5)
e Designer E proposes a quite complicated model:
4 N
FOOD contains | CONTENTS
#1D 'm L*AI\/IOUNT
* NAME
o CALORIES Y of
\ /
contained in |
VITAMIN
#VIT NAME
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EMail Address Book (1)'

e A professor wants to store his EMail address book
iIn @ database.

e \What are the relative merits of the following solu-
tions?

e Solution A:

4 N
ABOOK ENTRY
# NAME
* EMAIL

N /
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EMail Address Book (2) l
e Solution B:
4 I 4 I
ADDRESSBOOK | contains | ;NN_;FF\AYE
|
# PROFESSOR contained in * EMAIL
\ J \ )

e Solution C:

Like Solution B, but ENTRY is not a weak entity.
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e Solution D:

EMail Address Book (3)'

# NAME
\_

4 I
ABOOK ENTRY
#NAME

\ J

e Solution E:
a )

ABOOK ENTRY

/

4 )
EMAIL ADDR
# EMAIL

o 4

4 N
EMAIL ADDR
# EMAIL

- /
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EMail Address Book (4)'

e Solution F:

4 N 4 N
ABOOK ENTRY EMAIL ADDR
# NAME # EMAIL

\_ ) - /
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Student List (1)'

e A university wants to store a list of their students.

e For foreign students, the country and the TOEFL
score (Test of English as a Foreign Language) must

be kept in addition to the normal data.

The TOEFL score might not be known when the student data are
first entered.

" STUDENT g A
1D FOREIGN
|
+ FIRST NAME | :ggEEIRY
+ LAST NAME
N / N J

Stefan Brass: Datenbanken I A Universitat Halle, 2009



3. Design Reviews

3-27

/
STUDENT

# 1D
x* FIRST_NAME

* LAST NAME
K

FOREIGN

+* COUNTRY

-

~

TOEFL
S o

Student List (2) l

e Designer B uses a subtype for the foreign students:

Stefan Brass: Datenbanken I A

Universitat Halle, 2009




3. Design Reviews 3-28

Student List (3) l

e Designer C uses two subtypes:

" STUDENT R

# 1D
* FIRST NAME
x* LAST NAME

CDOMESHCi)

" FOREIGN
« COUNTRY
o TOEFL

- o,
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Student List (4) l

e Designer D uses a simple entity type:

4 )
STUDENT

# 1D
x* FIRST NAME

* LAST NAME
o COUNTRY
o TOEFL

. /

e However, he adds the following constraint:

CHECK(TOEFL IS NULL OR COUNTRY IS NOT NULL)
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Doctor Office'

e A doctor wants to keep data about his patients,
their appointments, and the prescribed drugs.

Historical information is important for him: When was which drug
prescribed?

: A "APPOINTMENT |
PATIENT <\ #DATE
21D _* DIAGNOSIS
+ FIRST NAME
«+ LAST NAME ( DRUG
L # NAME
\ Y,
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File System (1)|

e A file system, i.e. the Unix (or Windows) directory
tree should be described by an ER-Diagram:

¢ T here are files and directories.

¢ T here is a unique ID for files and directories to-
gether.

¢ Files have a name that is unique within a direc-
tory.

¢ For files and directories, the timestamp of the
last change must be stored.

¢ For files, the type must be stored.
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File System (2) I

Designer A:
a I
NODE contains .
##1D |
* NAME |
* LAST CHANGE _
« TYPE IS contained in
\ J

e A special value for “TYPE"” marks directories.
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File System (3) I

Designer B:
-
NODE
21D -
+ LAST CHANGE
FILE
« TYPE <
| ENTRY
[ DIRECTORY )3ontains | (
L in L#NAME
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